Expression, bioactivity, and safety 1 year after adeno-associated viral vector type 2-mediated delivery of neurturin to the monkey nigrostriatal system support cere-120 for Parkinson's disease.
Parkinson's disease is characterized by profound motor deficits that result mainly as a consequence of degeneration of midbrain dopaminergic neurons. No current therapy slows or halts disease progression. Neurturin (NTN) and glial cell line-derived neurotrophic factor have potent neuroprotective and neurorestorative effects on dopaminergic neurons, but their use in treating Parkinson's disease has been limited by significant delivery obstacles. In this study, we examined the long-term expression, bioactivity, and safety/tolerability of CERE-120, an adeno-associated virus type 2 vector encoding human NTN, after bilateral stereotactic delivery to the striatum of nonhuman primates. Twelve naïve rhesus macaques received bilateral stereotactic injections of 1 of 2 CERE-120 doses or vehicle to the caudate and putamen. Neurological and clinical parameters were monitored for up to 1 year postadministration, after which animals were sacrificed for histological analyses. Dose-related NTN expression was observed at 1 year and was associated with enhanced tyrosine hydroxylase immunolabeling in the striatum, hypertrophy of tyrosine hydroxylase-positive cells in the substantia nigra, and induction of extracellular signal-regulated kinase signaling in the substantia nigra. Extensive, formal analyses, conducted in accordance with Good Laboratory Practice Regulations, across multiple time points revealed no evidence of clinical, neurological, or systemic toxicity. The present study provides evidence of long-term expression and bioactivity of NTN on the dopaminergic nigrostriatal system after bilateral stereotactic delivery of CERE-120 to the striatum. Furthermore, no evidence of any adverse effects for up to 1 year postadministration was observed. These findings reveal a wide safety margin for CERE-120 and collectively support the ongoing clinical testing of the efficacy and safety of CERE-120 in patients with Parkinson's disease.